Function and energy metabolism of isolated hearts obtained from hyperthyroid spontaneously hypertensive rats (SHR). A 31P-nuclear magnetic resonance study.
It was the aim of this study to evaluate the effects of hyperthyroidism on heart function and cardiac energy metabolism of spontaneously hypertensive (SHR) rats. Hyperthyroidism was induced by daily injections of T3 (0.2 mg/kg s.c.) for 14 days. The hearts were then isolated and perfused in the Langendorff mode. ATP, phosphocreatine (PCr), and inorganic phosphate (Pi) were measured continuously by means of 31P-nuclear magnetic resonance (NMR) spectroscopy. Work load was altered by varying stepwise the Ca++ concentration in the perfusion fluid from 0.5 to 1.0, 1.5, and 2.0 mM, respectively. At every elevation of the Ca++ concentration, the increase in left ventricular developed pressure (LVDP) was higher in the hyperthyroid SHR than in the untreated SHR hearts. The ATP and PCr concentrations were lower in the hyperthyroid SHR compared to the untreated SHR hearts throughout the perfusion period. PCr decreased at every Ca++ elevation in both the untreated and hyperthyroid SHR hearts. The PCr/ATP ratio was not altered at any Ca++ concentration neither in the untreated SHR nor in the hyperthyroid SHR hearts. The Ca(++)-induced stepwise elevation in LVDP was higher at any given PCr/Pi ratio in the hyperthyroid SHR than in the untreated SHR hearts. Thus, the Ca(++)-inducible contractile reserve was greater in the hyperthyroid SHR heart.